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(54) PERPENDICULAR RECORDING MAGNETIC HEAD AND MAGNETIC DISK DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a perpendicular 
recording magnetic head capable of suppressing the 
spread of a magnetic flux entering a return path 
magnetic pole in a track width direction, and reducing 
track edge noise. 

SOLUTION: This perpendicular recording magnetic head 
of a recording and reproducing separation type is 
constructed in such a manner that the part of a return 
path magnetic pole 32 opposite to a main magnetic pole 
31 is protruded toward the main magnetic pole 31, and 
the track width t1 of the surface of a protruded part 33 
opposite to the main magnetic pole 31 is set smaller 
than the track width twe of the trailing edge of the main 
magnetic pole 31. 



-3 5 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner s 
decision of rejection] 



file://c:¥windows¥TEMP¥triAOFJD.htm 



04/12/15 



2/2 'S 

[Date of extinction of right] 

Copyright (C); 1998.2003 Japan Patent Office 



file://c:¥windows¥TEMP¥triAOFJD.htm 



04/1 



Page 1 of 2 



* NOTICES * 

JPO and NCIPI are not responsible for any' 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)]' 

[Claim 1] The magnetic head for vertical recording which it has the main pole and the return path 
magnetic pole which constitute a recording head, and the part which counters said main pole of said 
return path magnetic pole is projected towards said main pole, and is characterized by the width of 
recording track of the opposite section with said main pole of this lobe being smaller than the width of 
recording track of the trailing edge of said main pole. 

[Claim 2] The magnetic head for vertical recording which it has the main pole and the return path 
magnetic pole which constitute a recording head, and said return path magnetic pole is arranged to said 
main pole at a trailing side, and the part which counters said main pole of said return path magnetic pole 
is projected towards said main pole, and is characterized by the width of recording track of the opposite 
section with said main pole of this lobe being smaller than the width of recording track of the trailing 
edge of said main pole. 

[Claim 3] The magnetic head for vertical recording which it has the main pole and the return path 
magnetic pole which constitute a recording head, and the part which counters said main pole of said 
return path magnetic pole said return path magnetic pole was both [ layer / of the reproducing head / 
magnetic pole / shielding ] used, and was both [ layer / this / magnetic pole / shielding ] used is 
towards said main pole, and is characterized by the width of recording track of the opposite section with 
said main pole of this lobe being smaller than the width of recording track of the trailing edge of said 
main pole. 

[Claim 4] The magnetic disk drive which said magnetic head for vertical recording is equipped with the 
main pole and the return path magnetic pole which constitute a recording head, and the part which 
counters said main pole of said return path magnetic pole is projected towards said main pole in the 
magnetic disk drive equipped with the magnetic head for vertical recording, and is characterized by the 
width of recording track of the opposite section with said main pole of this lobe being smaller than the 
width of recording track of the trailing edge of said main pole. 

[Claim 5] The magnetic disk drive which said magnetic head for vertical recording is equipped with the 
main pole and the return path magnetic pole which constitute a recording head in the magnetic disk 
drive equipped with the magnetic head for vertical recording, said return path magnetic pole is arranged 
to said main pole at a trailing side, and the part which counters said main pole of said return path 
magnetic pole is projected towards said main pole, and is characterized by the width of recording track 
of the opposite section with said main pole of this lobe being smaller than the width of recording track 
of the trailing edge of said main pole. 

[Claim 6] The magnetic disk drive which said magnetic head for vertical recording is equipped with the 
main pole and the return path magnetic pole which constitute a recording head in the magnetic disk 
drive equipped with the magnetic head for vertical recording, and the part which counters said main pole 
of said return path magnetic pole said return path magnetic pole was both [ layer / of the reproducing 
head / magnetic pole / shielding ] used, and was both [ layer / this / magnetic pole / shielding ] used is 
projected towards said main pole, and is characterized by the width of recording track of the opposite 
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section with said main pole of this lobe being smaller than the width of recording track of the trailing 
edge of said main pole. 
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DETAILED DESCRIPTION - 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the magnetic head for vertical recording used for the 
magnetic disk drive of vertical magnetic recording, and this. 
[0002] . 

[Description of the Prior Art] It is being adopted as magnetic disk drives, such as a hard disk drive, in 
recent years noting that densification is possible for vertical magnetic recording by recording the MAG 
at right angles to the field of a record medium. 

[0003] The configuration of the magnetic head of the conventional vertical magnetic recording is shown 
in drawing 6 . In this drawing, 101 is [ MR (Magnetoresistive: magneto-resistive effect) film of the 
reproducing head, and 103a and 103b of the main pole of a recording head and 102 ] the shielding film 
of the reproducing head, among those one shielding film 103a serves as a role of a return path magnetic 
pole of a recording head. 

[0004] That is, this magnetic head is the magnetic head of the record playback discrete type with which 
the single magnetic pole mold thin film head was used for the recording head, and it used the MR head 
for the reproducing head. The bilayer film medium which comes to carry out the laminating of the 
ferromagnetic layer which shows an anisotropy perpendicularly to a soft magnetism layer and a medium 
side on a substrate to order is used for the vertical-magnetic-recording medium. 
[0005] 

[Problem(s) to be Solved by the Invention] In the magnetic head of this vertical magnetic recording, in 
order to make high magnetic field strength [ directly under ] of the main pole 101, the main pole 101 and 
several micrometers return path magnetic pole 103a were detached, and are arranged. However, since 
the width of recording track of return path magnetic pole 103a was larger than the width of recording 
track of the main pole 101, when the soft magnetism layer of a bilayer film medium was passed from the 
main pole 101 and magnetic flux went into return path magnetic pole 103 a, a sharp transition state was 
not formed crosswise [ truck ] with the truck edge of the magnetization pattern with which magnetic flux 
is recorded on breadth, therefore a medium, but the truck edge noise increased, and there was a problem 
that the formation of a ** truck was difficult. 

[0006] This invention is made in order to solve the above-mentioned technical problem, it stops the 
breadth to the truck cross direction of the magnetic flux included in a return path magnetic pole, and 
aims at offer of the magnetic head for vertical recording and the magnetic disk drive which can reduce a 
truck edge noise. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, it has the main pole 
and the return path magnetic pole which constitute a recording head, the part which counters said main 
pole of said return path magnetic pole is projected towards said main pole, and the magnetic head for 
vertical recording of the 1st invention is characterized by the width of recording track of the opposite 
section with said main pole of this lobe being smaller than the width of recording track of the trailing 
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edge of said main pole. 

[0008] Moreover, it has the main pole and the return path magnetic pole which constitute a recording 
head, and said return path magnetic pole is arranged to said main pole at a trailing side, the part which 
counters said main pole of said return path magnetic pole is projected towards said main pole, and the 
magnetic head for vertical recording of the 2nd invention is characterized by the width of recording 
track of the opposite section with said main pole of this lobe being smaller than the width of recording 
track of the trailing edge of said main pole, in order to attain the above-mentioned purpose. 
[0009] It has the main pole and the return path magnetic pole which constitute a recording head, the part 
which counters said main pole of said return path magnetic pole said return path magnetic pole was both 
[ layer / of the reproducing head / magnetic pole / shielding ] used, and was both [ layer / this / magnetic 
pole / shielding ] used is projected towards said main pole, and the magnetic head for vertical recording 
of the 3rd invention is characterized by the width of recording track of the opposite section with said 
main pole of this lobe being smaller than the width of recording track of the trailing edge of said main 
pole, in order to attain the above-mentioned purpose. 

[0010] Moreover, in order to attain the above-mentioned purpose, in the magnetic disk drive equipped 
with the magnetic head for vertical recording, said magnetic head for vertical recording is equipped with 
the main pole and the return path magnetic pole which constitute a recording head, the part which 
counters said main pole of said return path magnetic pole is projected towards said main pole, and the 
magnetic disk drive of the 4th invention is characterized by the width of recording track of the opposite 
section with said main pole of this lobe being smaller than the width of recording track of the trailing 
edge of said main pole. 

[001 1] In the magnetic disk drive equipped with the magnetic head for vertical recording in order that 
the magnetic disk drive of the 5th invention might attain the above-mentioned purpose Said magnetic 
head for vertical recording is equipped with the main pole and the return path magnetic pole which 
constitute a recording head. Said return path magnetic pole is arranged to said main pole at a trailing 
side. The part which counters said main pole of said return path magnetic pole is projected towards said 
main pole, and it is characterized by the width of recording track of the opposite section with said main 
pole of this lobe being smaller than the width of recording track of the trailing edge of said main pole. 
[0012] In the magnetic disk drive equipped with the magnetic head for vertical recording in order that 
the magnetic disk drive of the 6th invention might attain the above-mentioned purpose Said magnetic 
head for vertical recording is equipped with the main pole and the return path magnetic pole which 
constitute a recording head. The part which counters said main pole of said return path magnetic pole 
said return path magnetic pole was both [ layer / of the reproducing head / magnetic pole / shielding ] 
used, and was both [ layer / this / magnetic pole / shielding ] used is projected towards said main pole. It 
is characterized by the width of recording track of the opposite section with said main pole of this lobe 
being smaller than the width of recording track of the trailing edge of said main pole. 
[0013] In case magnetic flux passes the soft magnetism layer of a medium from the main pole and this 
invention goes into a return path magnetic pole by having such a configuration, it can stop broadcloth 
NINGU of field distribution with the truck edge which occurs when magnetic flux spreads crosswise 
[ truck ]. For this reason, formation of a sharp truck edge is attained and improvement in the track 
density by the formation of a ** truck can be aimed at. 
[0014] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained, referring to 
a drawing. 

[0015] The configuration of the hard disk drive which is the operation gestalt which starts the magnetic 
disk drive of this invention at drawing 1 is shown. 

[0016] As shown in this drawing, this hard disk drive 1 is a 2.5 inch mold hard disk array incorporating 
the platters (fixed disk) 2 and 3 of two sheets. The platters 2 and 3 of two sheets are attached in the 
driving shaft of the spindle motor which is not illustrated by the hub (not shown) and the clamper 4. The 
head actuator 15 consists of bearing structures supported for the laminating carriage which comes to 
carry out the three-body laminating of the head arm assembly which consists of the suspension 6 and the 
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sheet metal arm 7 made from stainless steel which supported the magnetic head 5 of vertical magnetic 
recording at the tip, and this laminating carriage, enabling free rotation. The head actuator 15 is driven 
by VCM (voice coil motor) 10. 

[0017] The above structure is held in the hold case 8, a top cover 9 is put on this, and the interior is 
sealed. A top cover 9 is fixed to the hold case 8 with a screw 1 1. In addition, in order to raise whenever 
[ inside the hold case 8 where the top cover 9 was put / sealing ], a gasket (not shown) sandwiches the 
hold case 8 and a top cover 9, and they are close. 

[0018] Moreover, the printed circuit board of Maine where DRAM, the hard disk controller (HDC), the 
servo control circuit, etc. were mounted is attached in the background side of the hold case 8 with the 
screw etc. The printed circuit board of this Maine is electrically connected with the internal printed 
circuit board 12 which has been arranged inside the hold case 8 and which mounted pre amplifier for 
record / playback etc., and this internal printed circuit board 12 is being further fixed to the part of the 
laminating carriage of the head actuator 1 5 with the screw etc. through the flexible printed circuit board 
13. 

[0019] It is drawing where the perspective view and drawing 3 which show the configuration of the 
magnetic head 5 of the vertical magnetic recording by which drawing 2 is used for this hard disk drive 1 
looked at the side-face sectional view of this magnetic head 5, and drawing 4 looked at this magnetic 
head 5 from the ABS (Air Mearing Surface) side. 

[0020] This magnetic head 5 is the magnetic head of a record playback discrete type, a single magnetic 
pole mold thin film head is used for a recording head, and MR (Magnetoresistive: magneto-resistive 
effect) head is used for the reproducing head. Moreover, the bilayer film medium which comes to carry 
out the laminating of the ferromagnetic layer 23 which shows an anisotropy perpendicularly to the soft 
magnetism layer 22 and a medium side on a substrate 21 to order is used for the vertical-magnetic- 
recording medium. 

[0021] A recording head consists of the main pole 31 and the return path magnetic pole 32 which consist 
of a high saturation-magnetic-flux-density alloy, and a coil 33. The reproducing head consists of 
shielding film 34a and 34b and MR film 35. These are arranged towards the leading side in order of 
shielding film 34a of the return path magnetic pole 32 of a recording head, the main pole 3 1 , and the 
reproducing head, the MR film 35, and shielding film 34b from the trailing side. 
[0022] As shown in drawing 3 , in a recording head, in order to make high magnetic field strength 
[ directly under ] of the main pole, the main pole 3 1 and the several micrometers return path magnetic 
pole 32 were detached, and have been arranged, and the width of recording track of the whole return 
path magnetic pole 32 is set up sufficiently more greatly than the width of recording track of the main 
pole 3 1 . If it is in such a configuration, in case the soft magnetism layer 22 of a bilayer film medium is 
passed from the main pole 31 and magnetic flux goes into the return path magnetic pole 32, a sharp 
transition state is not formed crosswise [ truck ] with the truck edge of the magnetization pattern with 
which magnetic flux is recorded on breadth and a medium, but a truck edge noise increases, and it is 
unsuitable for the formation of a ** truck. 

[0023] Then, the width of recording track tl of the field which turn to the main pole 3 1 the part which 
counters the main pole 31 of the return path magnetic pole 32, it is made to project, and counters the 
main pole 3 1 of this lobe 36 with this operation gestalt as shown in drawing 4 It set up smaller than the 
width of recording track twe of the trailing edge of the main pole 3 1 . Thus, by having constituted, 
broadcloth NINGU of field distribution with a truck edge does not happen, but formation of a sharp 
truck edge is attained, and improvement in the track density by the formation of a ** truck can be aimed 
at. 

[0024] Next, other operation gestalten of the magnetic head for vertical recording of this invention are 
explained. 

[0025] The configuration of the magnetic head for vertical recording of this operation gestalt is shown in 
drawing 5 . The magnetic head for vertical recording of this operation gestalt is the magnetic head of a 
record playback discrete type, a single magnetic pole mold thin film head is used for a recording head, 
and MR (Magnetoresistive: magneto-resistive effect) head is used for the reproducing head. Moreover, 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



12/22/2004 



Page 4 of 4 



the bilayer film medium which comes to carry out the laminating of the ferromagnetic layer which 
shows an anisotropy perpendicularly to a soft magnetism layer and a medium side on a substrate to order 
is used for the vertical-magnetic-recording medium. 

[0026] A recording head consists of the main pole 61 and the coil (not shown) which consist of a high 
saturation-magnetic-flux-density alloy, and a return path magnetic pole used also [ a / of the reproducing 
head / shielding film 64]. The reproducing head consists of shielding film 64a and shielding film 64b, 
and the MR film 65 which were used also [ magnetic pole / return path ]. And these are arranged 
towards the leading side in order of shielding film 64of main pole [ of a recording head ] 51, and return 
path magnetic pole combination a, the MR film 65, and shielding film 64b from the trailing side. 
[0027] Turn to the main pole 51 the part which counters the main pole 51 of return path magnetic pole 
combination shielding film 64a, and it is made to project also in the such type magnetic head for vertical 
recording. The width of recording track tl of the field which counters the main pole 51 of this lobe 54 
By setting up smaller than the width of recording track twe of the trailing edge of the main pole 51 Like 
a previous operation gestalt, broadcloth NINGU of field distribution with a truck edge does not happen, 
but formation of a sharp truck edge is attained, and improvement in the track density by the formation of 
a ** truck can be aimed at. 
[0028] 

[Effect of the Invention] As explained above, in case magnetic flux passes the soft magnetism layer of a 
medium from the main pole and it goes into a return path magnetic pole, according to this invention, 
broadcloth NINGU of field distribution with the truck edge which occurs when magnetic flux spreads 
crosswise [ truck ] can be stopped, for this reason, the improvement in the track density formation of a 
sharp truck edge is attained and according to the formation of a ** truck - drawing - things are made. 



[Translation done.] 
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DESCRIPTION OF DRAWING S 

[Brief Description of the Drawings] 

[Drawing 11 It is the perspective view showing the configuration of the hard disk drive which is an 
operation gestalt concerning the magnetic disk drive of this invention. 

[Drawing 21 It is the perspective view showing the configuration of the magnetic head of vertical 

magnetic recording used for the hard disk drive of drawing 1 . 

[Drawing 31 It is the side-face sectional view of the magnetic head of drawin g 2 . 

[Drawing 41 It is drawing which looked at the magnetic head of drawing 2 from the ABS side. 

[Drawing 51 It is drawing showing the configuration of the magnetic head of the vertical magnetic 

recording of other operation gestalten of this invention. 

[Drawing 61 It is drawing showing the configuration of the magnetic head of the conventional vertical 
magnetic recording. 
[Description of Notations] 

1 Hard Disk Drive 

2 Three Platter 

5 Magnetic Head of Vertical Magnetic Recording 

21 Substrate 

22 Soft Magnetism Layer 

23 Ferromagnetic Layer 

31 Main Pole 

32 Return Path Magnetic Pole 

33 Coil 

34a, 34b Shielding film 

35 MR Film 

36 Lobe of Return Path Magnetic Pole 
51 Substrate 

54 Lobe of Return Path Magnetic Pole Combination Shielding Film 
61 Main Pole 

64a Return path magnetic pole combination shielding film 
64b Shielding film 
65 MR Film 
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DRAWINGS 
[Drawing 11 
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[Drawing 61 
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~>y ^SBgOl^±5r0n«o 
[0014] 

[0 0 1 5] 0UC, *^<oaM-r^X^^B»c^ 
[0 0 16] ^HfC^-ri^JC, COA-Ff^^J'K 

?s(7Ut, zWD-fvy*- (mfe?****) 2. 3 
*ffl#j£A,7£2. 5^^S/N-Fx-fX^7W^* 
70 3<> '2#<E>7v>y*-2, 3ttE^L4i/^t:>K;R 

3!!)P5hTl(^, *vy F • T^a-X— * 1 
S«K«ffiS^O«^y F SfcJfefigK^Lfclrx 
^yi/a y 6 txfy^SWT-A 7 i:^?,*^^ 
•y F7-A7-feV^y %=««fLT*5ai*t 'J y : 
'J -y ^*@»S£fi:3&$-rs«i§#ti& 
tT'l«SnTI<^. *vy F ♦ 7**-aX— * 1 5S±V 

cm c#-rx3-f;i^e— *) i otc«j:t?Tigifi?n«o 

[0017] JJUiO«lit#«lR^^-X 8 rttClRgS 

9«*^i hcjcotir^— X8ta^?tis 0 * 

[0 0 1 8] $fc, X8 0^ffliaa{Ct±DR A 

M, /v- Ff-f^^nyhn-7 (HDC) , "9— #S>J 

jo yy 7^7*^%n^Lfcp ( igpyy ^ hs« 1 2 
mcmmsti. ^stccortaj^y^hssti 2t±7i^ 

*ir7fr7V Z/hmfRl 3%51CT^-y F • 7^7^3.x 
-^1 SOfflB^y y^OgP«-{c*^*HJc±t)HS 

[0 0 19] 02«C©-'N-F7^X^ K^-rritcffl 
v^nT(/^Sit«miaS^©«^v F 5 OfllfiK^r 
7jVr*WS0, 0 3 ttH«M^*y F 5 (DWffiVSffi®, 0 4 
ttHJS^y F5*A B S (Air Mearing Surface)®*^ 

40 [0020] cvm^y f 5 immm£#mi<om%. 
-\y K•e«t)^ iBs^>y wcitMmmmm^y 

^Ztx, M±^y FfCliMR (Magnetoresi stive : « 

fHS<g(*fci±S«2 l±tci^«[1±B2 2 t««:SfC«L 
Tm\M.JjfalcmJS&*7ji-?%m&M 2 3 ^WlfcSBLT 

[0021] ES^-y Ftis is^p^sja-a-^^ e. % 
«±»Bi3 ife«tt;y^— >"/ix«©3 2 3^)i>3 

3tT-mi&Zt\Zo nSE^y F«s ->-;VF^3 4 a, 
50 3 4 btMRl3 5i:T'«^n5„ cn^S> hU- 



5 

*-;//Sxfi£@3 Z, U Wft*vy FOf— 

FIS3 4 a. MRi3 5, 5^-;l/KM3 4 bOHSTEB 

[oo2 2] 03tc^-r«t3fc x ga^y Ftc^r 

iffiSOlSTOffiW^^iS; < t% tctf>lC±Gtffi3 
1 fcV^-^<X«8S3 2 fc*:8/xmJ8ILTEfiU 
OU yMXffiSi 3 2 <D±f*<0 h 9 y **I5:£fl&gS 3 
l©h^y*i®<fc9+7>7C£<fB£LT^£o Cl©«fc7 

H2 2£JIj§LT'J*-:/^Xffi8i3 2{Cfi&R#A&J8 

j&ssn-r. h^y^xysvi'Xtfje^u $*F^y 

[0023] fiiT\ xmrnzm-wt. E4»c^-r«t-5 
»c u >^xmm 3 2 <d±hs® 3 1 tc^i^rr ssp^j- 
%£«©3 i tcisj^T^ta?*. commas 3 6cr>aB8 

«S3 nc^fRi-rsBOh^-yi'ffitl *£«€s3 KOh 
U-V >7*xy S?© Y =7V *m t-weJ: D/Jv£ <ja^u 
fc 0 c © J: -5 fc*gj£Lfc h9y*x*ys?T* 
©«#!^ft©Xn-Fx;/^jb<jg51\ '>t-^4h7 
y *x-y i?<Dtef&immcrj; 9, & h ? ? *<l:fc <fc S h 
9 y ??£SW> IrI±«t0 £ c t jtf-e* 3 e 

[0024] 3*fc. *%^osisffi®fflsai^y Kofa 
[0025] 05 ic*mm&m<ommmmmmfs.^v f 

<D^fig*^-r 0 s^fig^coSitlHgfflfflt^-y F«iE 
£#181^18^ y K 5 , 8H^n y K fc «*fiS 
MUB'Ny K*'ffi^6tl> S^yFfciiMR (Mag 
netoresistive : a&ftfiloS&JII) *n» FjWSV&*iTV» 

[0 0 2 6] IB^y FM\ !Si©f0l8J&?g&^&*^fc 
3£flB@6 lfc.fctfn^l/ (0^+-f) B£^y F 
<D^-;VFK6 4 at^B^nrc'J^-VAXfiaiSfcT* 

ttfc'>-/l/FJg6 4 afejtf*'— ;1/FK6 4 b fcMR]^ 

6 5 i:T-«fiK?n-So *-lt. cn^tt h u-y >y<nsi 

1, U#— ^^»BS«fflO'>-^FK6 4 a, MRI 
6 5, 4 bOJUT-gBB^nr^So 

[0 0 2 7] C©<fc?&*«Y:ftDglS!H^«St'Ny F 

±8855 1 tcttiqrr£g&#£±fis@5 1 icmfrmm^ 

•g\ co^HiSP 5 4 5 l te*ffig-f affi© h =5 y 
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fctK Kh7y^<ttciS F^y*?gg<D|6j±:&05<: 

So 

[0 0 2 8] 

x^^%aix.Silt5b^€So CKDfc&S'-V-X&h^ 
y * xy VntemmffiiZ. & 9 , I* h 9 y * ftK: i«h 
^ y *«&£©[rJ±5:0 d t #T-# 5 o 
[0®©ffi¥ft§JI93] 

[0 1 ] *f89i<9ffl£t7V T.^^B^^«^l5iS^®T*fe 
FfVX* F-7^X<DflS««:^t-^«0Tfe5o 
[02] HIO'n— FtVX* F^-fXfc:JB^e>nT^ 
^SiBK^faS^SOOl^y FOMfig^-r^«0T- 

[0 3] 02OiaA-y FO«ffifi0Tfe5. 

[0 4] 02 OttSCNy F^rA B S ®*^Mfc0"efe 

[05] *^©faon«i»fii^Si»K^ss^^©ai 
[0 6] w£(ommimm%3£.<Dtiffi.^v K©«wt* 
[^otiga] . 

1 /N-FxWXi'F^-rX 
50 2, 3 ^77^- 

5 S««5CIB^^o«SSt^y F 

2 1 Sffi 

2 2 igflKiSS 

2 3 9H»1£C 

3 1 iffll© 

32 y *— v/^xaat® 

3 3 n-Ot/ 

3 4a, 34b i/— ;1/FM 
3 5 MRi 
40 3 6 'J ^-^AXKSlO^aiSP 

5 1 SS 

5 4 y z->*7Mmmmi'->\' vmmm 

6 1 

6 4a y FK 

6 4b ~>— frFM 

6 5 MRS 



(5) 
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(6) #$2 0 0 2-9 2 8 20 

[05] C06] 

64a 64b 103a 103b 
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